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Abstract 

PURPOSE: To simply remove a residual toner, a paper powder, an 
d the 

trace quantity of an additive, which are attached, at a low cost by 
forming the tip of a cleaning means to a loop shape and attaching a brush 
being brought into contact with a sensitive body. 
CONSTITUTION: A 

brush 12 is formed by winging a loop pile brush, which is made by weaving 
a fiber to be a brush hair into a foundation 14 in the loop shape, around 
a metaric core bar 15 and adhering the brush. Consequently, in the brush 
12, the contact of the tip of the brush hair becomes a so-called line 
contacting state. Thus, the contact of the brush 12 to the sensitive body 
can be made softer, a rotation torque can be reduced, a power necessary 
for rotating the brush 12 can be lavor- saved, and an attachment to stick 
to the sensitive body can be cleaned without fail. 
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Claims 

(1) A cleaner equipped with cleaning means to clean a 
surface of a photoreceptor after a toner image is transferred 
therefrom, which is characterized by having a loop-shaped brush 
contacting the photoreceptor. 

(2) The cleaner mentioned in (1) , having the brush and 
a main cleaning member , which is characterized in that the brush 
is located in an upper stream than the main cleaning member in 
the transfer direction of the photoreceptor. 

(3) The cleaner mentioned in (1) or (2) , which is 
characterized in that the brush rotates in the reverse direction 
of the transfer direction of the photoreceptor. 

(4) The cleaner mentioned in any one of (1) to (3) , which 
is characterized in that an upper end of the loop-shaped brush 
is directed to an upstream of the rotating direction of the 
brush . 
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Field of the Invention 

The present invention relates to a cleaner equipped with 
cleaning means to clean a surface of a photoreceptor after a 
toner image is transferred therefrom. 

Discussion of the Background 

Cleaners installed in apparatuses using 
electrophotographic processes are known. Such a cleaner has 
to remove not only a residual toner on a photoreceptor after 
a toner image is transferred but also a paper dust of a transfer 
sheet and a small amount of additives such as rosin, talc, Mg, 
Al , K and Na therein, which adhere to a surface of the 
photoreceptor. In particular, it is important to remove the 
paper dust and small amount of additives from a photoreceptor 
using an OPC (organic photo-conductor) for maintaining good 
image quality. However, the additives clag to the 
photoreceptor and is not easy to remove. 

Therefore, it is conventionally suggested that a surface 
of a photoreceptor is abraded with an abrasive to remove the 
additives . 

However, the abrasive is mixed in a developer in this 
method, resulting in deterioration of image quality. In 
addition, a thickness of a photosensitive layer varies due to 
the abrasion, resulting in deterioration of the 
photosensitivity. Further, a particle diameter variation of 
the abrasive damages the surface of the photoreceptor. 

A cleaner contacting an elastic rubber roller rotating 
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on the surface of the photoreceptor to remove a foreign particle 
adhered thereon is also suggested. 

However, the roller contacts the photoreceptor with a 
fixed contact width in the cleaner and a toner fixation on this 
part tends to occur after the cleaner is left in an environment 
of high temperature and humidity . Further , when a cleaning unit 
is released, a toner falls from the contact area of the roller 
when leaving from the photoreceptor. To prevent this problem, 
a fallen toner receiver or a unitization of the cleaner and 
photoreceptor in a body is necessary, but an increase of running 
cost is inevitable. 

Problem to be solved by the Invention 

An object of the present invention is to provide a cleaner 
solving the above-mentioned problems , being capable of removing 
a residual toner, a paper dust and a small amount of additives 
adhered on a surface of a photoreceptor and having a simple and 
inexpensive structure. 

Means for solving the problem 

The object is attained by a cleaner having a loop-shaped 
brush contacting the photoreceptor. 

Detailed Description of the Preferred Embodiment 

Hereinafter, preferred embodiments of the present 
invention will be explained, referring to attached drawings. 

Fig. 1 is a schematic view illustrating a copier based 
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on electrophotographic process . Numeral 1 is a drum-shaped OPC 
photoreceptor. When the photoreceptor 1 is rotated in the 
direction indicated by an arrow A, the photoreceptor is charged 
by a charger 2 and an imagewise light is irradiated to a charged 
part, i.e., a position indicated by numeral 3 of the 
photoreceptor to form an electrostatic latent image on a surface 
thereof. Then, after an eraser 4 discharges the charged part 
other than the latent image area, an image developer 5 visualize 
the latent image with a toner to form a toner image on the 
photoreceptor 1 . The image developer 5 has two developing 
devices 5a and 5b containing a color toner and a black toner 
respectively, and either of them is activated. 

At the same time when the toner image is formed, a transfer 
sheet (not shown) is fed from a paper feeder as an arrow shows, 
and the toner image is transferred on the transfer sheet by a 
transferer 6. Then, the transfer sheet is separated and 
transported from he photoreceptor to a fixer (not shown) by a 
separator 7 and/or a separation pick. 

It is inevitable that the residual toner, and the paper 
dust and a small amount of the additives of the transfer sheet 
adhere to the photoreceptor 1 after the toner image is 
transferred. In particular, a small amount of the additives 
clags to the surface of the photoreceptor and is not easy to 
remove, but these adhered materials can be cleaned by a cleaner 
10 of the present invention. 

The cleaner 10 has a brush 12 and a cleaning blade 13 as 
cleaning means. In addition, the cleaner 10 is structured as 



a unit having an opening facing the photoreceptor 1 , and an 
entrance seal 11, a brush 12 and a cleaning blade 13 formed of 
a urethane rubber as a main cleaning member are sequentially 
located at the opening along the transfer direction of the 
photoreceptor 1. The brush 12 removes the paper dust from the 
transfer sheet and a small amount of the additives therein, and 
is rotated n a direction indicated by an arrow B. Further, as 
a collateral effect, the brush 12 performs toner cleaning and 
transports the toner scraped off from the surface of the 
photoreceptor by the cleaning blade located in the downstream 
thereof. Therefore, the brush 12 may be located in the 
downstream of the cleaning blade if it removes a small amount 
of the additives in the transfer sheet, which is its main 
purpose . 

By the way, as explained before, a small amount of the 
additives in the transfer sheet clags to the surface of the 
photoreceptor. Therefore, in order to clean such adhered 
materials , a brush having a thicker and firmer base thread than 
a conventionally known fur brush has to be used. However, as 
Fig. 6 shows, when a cut pile brush 12' similar to the 
conventional fur brush, a broken edge 12a' of a thick and firm 
base thread of the cut pile brush 12' contacts the photoreceptor 
in a point and damages and abnormally abrades the surface 
thereof . 

In the present invention, as Fig. 2 or 4 shows, an end 
of the brush 12 has the shape of a loop. In this embodiment, 
a loop pile brush formed of a fiber as a brush hair inwrought 
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on a base cloth 14 in the shape of a loop is wound and adhered 
around a metallic core 15. 

Since the brush 12 has a loop-shaped end, the end contacts 
the photoreceptor in a line. Namely, as Fig. 4 shows, the end 
12a of the brush 12 contacts the photoreceptor in a range 1 . 
Therefore, even when a thick and firm brush hair is used, 
possibility of damaging the surface of the photoreceptor is 
largely reduced. 

In addition, when the brush 12 is rotated in the direction 
indicated by the arrow B in Fig. 3, the loop is previously 
inwrought slightly in a forward direction. Namely, as Fig. 5 
shows, a base of the brush hair is previously inwrought such 
that the end of the loop turns to the upstream of the rotating 
direction B. 

Such a structure more softens the contact of the brush 
12 to the photoreceptor and decreases a running torgue of the 
brush to save an energy required to rotate the brush 12. 

Further, various experiments were performed using the 
brush 12 of the present invention to find that the brush 
preferably has the following specifications: 

base thread thickness; 250d/25F to 300d/15F 

loop length; 2 to 4 mm 

loop density; 50 to 100 loops/cm 2 

In addition, it is preferable that the rotating speed of 
the brush is almost equal to a linear speed of the photoreceptor 
to obtain good cleaning effects. 
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Effect of the Invention 

The cleaner of the present invention having the 
above-mentioned structure can reliably clean adhered materials 
to the photoreceptor, and can largely decrease damages on a 
surface of a photoreceptor. 

Brief Description of the Drawings 

Fig. 1 is a schematic view illustrating a copier the 
cleaner of the present invention is applicable to, Figs. 2 and 
3 are an elevation and an edge view of the brush respectively, 
(a) and (b) in Fig. 4 are enlarge views of the brush hair of 
the present invention, Fig. 5 is a schematic view explaining 
a direction of the brush, and (a) and (b) in Fig. 6 are enlarge 
views of a conventional brush hair. 
1 •••Photoreceptor 

10- --Cleaner 

11- "Brush 

13---Cleaning blade 
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